Corticosteroid decreases subventricular zone cell proliferation, which could be reversed by paroxetine.
Major depressive disorder is often associated with elevated glucocorticoid levels, which in turn suppress cell proliferation and neurogenesis in the hippocampus. Increasing evidence supports that antidepressants induce hippocampal neurogenesis and this induces speculation that decrease in hippocampal neurogenesis has causal relationship with depression. There is, however, a lack of information about neurogenic effects of antidepressants on the subventricular zone, which is another CNS region with continuous neurogenesis throughout adulthood. In the present study, we investigated whether corticosterone and the SSRI paroxetine, have effects on SVZ cell proliferation. Rats were treated with the corresponding drugs for 14 days and the proliferating cells were labeled with bromodeoxyuridine (BrdU). BrdU labeled cells in the SVZ were quantified and analyzed. In the corticosterone-treatment group, cell proliferation was decreased by 18% compared to vehicle-treatment group. Paroxetine-treatment group, in contrast, shows a 34% increase in cell proliferation. The decreased cell proliferation caused by corticosterone was prevented by paroxetine. Although corticosterone and antidepressants were found to affect cell proliferation in hippocampus, this is the first report to demonstrate that 1) corticosterone decreases cell proliferation in SVZ; 2) paroxetine promotes SVZ cell proliferation and 3) the suppressive effect on SVZ cell proliferation by corticosterone could be attenuated by paroxetine. These findings provide new insights into basic mechanisms of antidepressants, potential impact of steroid therapy on CNS neurogenesis, antidepressant mechanisms of action and potential involvement of the olfactory system in depression.